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Introduction 


In 1947 a team of botanists interested in bryology started investigations 
of the Danish bryophyte-flora for the purpose of making a topographical- 
botanical survey of the species. The first results of this survey were 
published in Botanisk Tidsskrift Vols. 48-50 (195153). These publica- 
tions contained lists of known localities for several species. 

The present paper includes distributional maps for 115 species of 
Danish bryophytes, or for about one fifth of the whole flora. Two 
different signs have been used on the maps: dots and rings. Dots indicate 
that the specimen in question is fruiting (for liverworts: has a perianth); 
rings indicate that the specimen is sterile. The maps have no other dots 
or rings than such as refer to material seen and revised by the respective 
authors. All indications from published flora-lists or vegetational de- 
criptions are omitted. The plant material used is kept in the Botanical 
Museum, Copenhagen, or in private herbaria. 

The text for each species will usually have a short discussion of the 
Danish distribution and a description of the character of the habitat 
and the ecology of the species. Besides this and as a result of the revision 
taxonomical and nomenclatorial remarks are added in several cases. 
It is an experience made for the Danish bryophyte-flora, that the dis- 
tributional type of a very high number of species depends on ecological 
conditions, first of all on the edaphic ones. To understand the distribution 
of these species better, a comparison with the geological sketch-map, 
Pl. H, p. 117, will often be useful. 

The 115 species treated below do not form a special taxonomical 
group within the bryophytes, as the authors have contributed with 
investigations of such genera as have their special interest, genera which 
are often placed far from each other in the system. The succession in 
which the genera are arranged in this paper follows for Hepaticae ARNELL 
(1956) and for Musci RICHARDS & WALLACE (1950). 

Grateful acknowledgements are due to Professor KNUD JESSEN, Ph. D. 
Head of the Topographical Botanical Investigations (T.B.U.) of Higher 
Plants in Denmark for good advice and great interest in this work. 
Acknowledgements are further due to foundations of “Marcus Lorenzens 
legat’”’ and ““Botanisk Rejsefond” for economic support. 


6* 


Barbilophozia Loeske 
(By EvA CLAUSEN) 


A closer revision of the material shows that only two species of this 
genus may be reported with certainty as Danish. The collection most 
resembling B. lycopodioides is not determinable as it contains a mixture 
of B. hatcheri and B. lycopodioides characters. The rest of the previous 
records of B. lycopodioides refer to deviating forms of B. hatcheri. 


1. Barbilophozia hatcheri (EVANS) LOESKE 


In heather hills, old sand dunes, conifer plantations, on fences, and 
sandy roadside slopes, often mixed with Barbilophozia barbata and like 
that often associated with large mosses like Dicranum- and Hylocomium- 
species and Hypnum cupressiforme. It will resist rather intense desiccation 
and is more frequently than Barbilophozia barbata found in light and 
dry places, often mixed with Cladonia sp., Polytrichum piliferum, and 
Cetraria tenuissima. The substratum is acid sand and raw humus. 

The species is mostly found in the dune district of West Jutland and 
besides much scattered in sandy parts of the country. It is surprising 
that it has not been found on Bornholm, one of our best investigated 
regions. The substratum should be supposed to fit it, as in the neigh- 
bouring countries it frequently grows on silicious rocks in the mountains. 

Male plants are frequent. Some specimens with strongly crispate 
leaves, narrow lobes and deep sinuses may perhaps be female plants, 
but the first beginnings of perianths have only been found once. The 
find probably originates from Vendsyssel (Distr. 1, 2, 4, or 5). 


2. Barbilophozia barbata (ScHMID.) LOESKE 


This is the commonest Barbilophozia species in Denmark, which is in 
accordance with the fact that it belongs to lower regions. Well-developed 
large specimens have been found in shade, for instance in woods or 
under heather. It forms rather large mats or grows more scattered among 
large mosses such as Hypnum cupressiforme, Hylocomium and Dicranum 
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species and shaded by them also in more open places. The substratum 
is sandy or rich in raw humus. On Bornholm, where it is common in the 
granite district, especially in the open rift valleys, it does not appear on 
the rocks till a little soil has gathered, nor does it grow directly on the 
stones of the stone fences in the rest of the country. 

It varies primarily in the size, colour, and number of leaf lobes, on 
north-facing heather hills large specimens may be found under the heather 
with a width of shoots of up to 5 mm, with green four-lobed leaves and 
sinuses somewhat gibbose, at any rate in female plants, while on the 
open sandy Cladonia spots small plants grow with a width of shoot of 
up to 1 mm, and three-two-lobed brown, not gibbose leaves. In mats 
spreading from the heather into the open spots gradual transitions may 
be found between large-leaved green and small brown specimens. The 
fig. p. 83 shows leaves of specimens from one and the same mat. 

Gemmae have not been found in Denmark, perianths have been found 
in 6 localities. 


Orthocaulis Buch 
(By EvA CLAUSEN) 


3. Orthocaulis floerkei (WeB. & MOHR) BUCH 

Very rare in Denmark in good agreement with its arctic alpine distribu- 
tion. In Central Europe it is found in mountain districts from about 
800 m and only exceptionally in the lowlands, and in Norway and 
Sweden it is commonest in the mountains and in the north. 

Only little information of its habitats is available. It is found scattered 
among mosses, for instance Hypnum cupressiforme and Ptilidium ciliare, 
or in unmixed tufts. It has been observed in bogs, woods, and transitions 
between wood and heather hill. 

The breadth of the shoots varies from 1 to 2 mm, most of them being 
1.5 mm. The colour ranges from pale yellowish green, which is commonest, 
to dark brown. 

Young perianths have been found in the Paradisbakker (hills) on 
Bornholm. 

A. Orthocaulis kunzeanus (Hö.) BUCH 

Very scarce in Jutland. Like the preceding species it has an arctic 
alpine distribution. In Norway and Sweden it is commonest in the 
north and there descending farthest down, while in the lowlands south 
of Denmark it is rare and in the mountains of Central Europe, again, 
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somewhat more frequent. Its presence in the lowlands south of the 
Scandinavian Peninsula is often looked upon as relic occurrences in 
previously glaciated areas. 

In bogs, moist parts of conifer plantations, and on heaths, never in 
separated tufts, always mixed with such mosses as Hylocomium splendens, 
Rhytidiadelphus loreus, Pleurozium schreberi, Hypnum cupressiforme, 
Sphagnum sp., and Lophozia ventricosa. 

The variation is small. The breadth of shoot varies from 1 to 1.5 mm, 
and the leaves may be more or less dense. Gemmae are scarce except in 
the sample from Distr. 2. There they form dense, dark, in the microscope 
reddish-brown clusters at the apex of the shoots. Gemmae producing 
leaves are small and strongly deformed, and in many long shoots parts 
with normal, well-developed leaves alternate with parts bearing small 
deformed ones. 

Perianths have not been found in Denmark, female plants bearing 
young archegones have been found in Distr. 11. 


5. Orthocaulis attenuatus (MART.) EVANS 


Common in the granite district of Bornholm. In the rift valleys it is 
frequent in the open parts, though avoiding direct insolation. It forms 
separate tufts, sheltered by heather spreading over the rocks or at the 
foot of boulders and is often found scattered in dense tufts of e. g. 
Leucobryum, Dicranum fuscescens, and Dicranum scoparium. Outside 
Bornholm it has been found scattered in Jutland, in a few localities in 
Zealand and in a single locality on Mön, in accordance with the fact 
that in Central Europe the species is not rare in the mountains, but 
sporadic in the lowland. In shaded places in woods, on north-facing 
hills and stone fences. In unmixed tufts as well as among mosses, both 
in very densely tufted ones such as Dicranum sp. and in more loosely 
tufted ones: Mnium hornum, Diplophyllum albicans, and Ptilidium ciliare. 
Rarely associated with a moisture-requiring species like Sphagnum 
rubellum. Substratum acid, nearly always rich in humus, rarely almost 
bare sand or decaying wood. 


Gemmae practically always present, perianths only found in two 
localities. 


6. Orthocaulis atlanticus (KAAL.) BucH 


At the revision of the Danish material of Barbilophozia barbata in the 
Botanical Museum of Copenhagen a collection from Hammerss on 
Bornholm found by MÖNKEMEYER in July 1910 turned out to be Ortho- 
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Barbilophozia barbata: 1, 2 leaves from one tuft. Orthocaulis atlanticus: 3 sterile 
shoot, 4 underleaf, 5 leaves, 6 female bract, 7 cells of perianth-mouth. 
(1-6 X10,5; 7 X105). 


caulis atlanticus. This species is most closely related to 0. attenuatus. 
The most conspicuous distinctive characters well-developed in the Danish 
material are the following (Fig. above). O. atlanticus has leaves as wide or 
more often wider than long (O. attenuatus as long or longer than wide), 
leaf lobes usually incurved, the leaves thus becoming somewhat concave, 
cells of leaf larger (lobes and margins 19-27 u, middle 25-34 u; in O. att 
enuatus lobes 12-20 mu, middle 17-25 u), no small-leaved cylindrical in- 
novations from the apex of stem, small underleaves present, gemmae red- 
dish brown. 

Many of the shoots are female with old perianths from the last season 
and with rather large bracts, well-developed bracteoles, and minute new 
perianths at the apex. 


Sphenolobus Steph. 
(By EvA CLAUSEN) 


7. Sphenolobus minutus (CRANTZ) STEPH. 

Found in the granite district of Bornholm in similar localities as 
Orthocaulis attenuatus, but not so common by far. In soil-covered fissures 
of rocks and on stones, in separate patches or hidden in Dicranum and 
Leucobryum tufts. The scarce finds from the other parts of the country 
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are made partly on soil over stone (Zealand and Distr. 14) with the 
associating mosses Dicranella heteromalla, Calypogeia, and Cephalozia 
bicuspidata, partly in a Leucobryum tuft in a bog in a wood (Distr. 24), 
and finally on a sandy roadside slope in a conifer plantation (Distr. 20), 
where Sphenolobus was among the first immigrants in the bare sand. 
The infrequent find must be considered in connection with the scarcity 
of the species in the lowlands of Europe outside the northern part of the 
Scandinavian peninsula. 

The species varies slightly in this country. Male plants are frequent, 
perianths found in Distr. 20, gemmae common sometimes forming reddish 
brown clusters at the apex of the shoots. 


Tritomaria Schiffn. 
(By EVA CLAUSEN) 


8. Tritomaria quinquedentata (Hups.) BucH 


Common in the granite region of Bornholm, especially in soil-covered 
fissures of rocks and associated with mosses. Outside Bornholm very 
scattered in agreement with the occurrence in southern Sweden, where 
according to H. W. ARNELL it exclusively grows on shady walls of rocks 
and stones. It has been found on forest soil, sandy dunes, and a cemetery 
fence. The substratum is usually acid, it has, however, been found among 
the calcicolous moss Distichium capillaceum in the dunes of Lenstrup 
(Distr. 2) in agreement with information from other countries where it 
is stated to be rare in calcareous mountains. 

It varies somewhat in size, colour, and breadth of shoot (generally 
about 2 mm). The largest sample (from Distr. 44) is about 3.5 mm broad 
and pale green and grew shaded among Barbilophozia barbata, Hylo- 
comium splendens, Rhytidiadelphus loreus, and Hypnum cupressiforme. 
The smallest ones from Hammeren on Bornholm are 1-1,5 mm broad, 
brown or green, and grew among Frullania tamarisci, probably exposed 
to light and frequent desiccation. Gemmae are numerous, especially at 
the tips of the leaf lobes. Male and female plants are common, perianths 
in hardly half the finds. 


9. Tritomaria exsectiformis (BREIDL.) SCHIFFN. 
Scattered in Denmark as in the neighbouring countries, most frequent 
in the sandy parts of the country. Substratum acid, especially sand and 
humus. Often on roadside slopes where large mosses are not dominating 
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yet, associated there with e. g. Dicranella heteromalla, Webera nutans, 
Lophozia ventricosa, Diplophyllum albicans, Cephalozia bicuspidata, and 
small shoots of Hypnum cupressiforme. More rarely it is found under 
Calluna on heather hills, and on peaty soil. A single collection is from a 
stone fence, where it was associated with Hypnum cupressiforme and 
Grimmia hartmanni. It did not grow directly on the stone, but on a thin 
layer of sand. In Bornholm it has only been found outside the granite 
district. 

It does not vary considerably, gemmae are always abundant, perianths 
only from one locality. 


Frullania Raddi 


(By ANKER PEDERSEN) 


The genus Frullania is in Denmark represented by 3 species, of which 
F. tamarisci and F. fragilifolia belong to the subgenus Thyopsiella SPRUCE 
and F. dilatata to the subgenus Trachycolea SPRUCE. In the present paper 
forms and varieties have not been specially treated. Previous scarce 
records of these are on the maps included in the designations of the 
species. 


10. Frullania tamarisci (L.) Dum. 

This species may be regarded as rather common in Denmark. The 
substratum is usually rocks (rock-walls) and trunks of broadleaf trees; 
it has more rarely been found on soil. Perianths and sporophytes do not 
seem to be frequent. 


11. Frullania fragilifolia TAYL. 
Not common, but widespread. The substratum is trunks of trees, 
especially the smooth trunks of fairly old beeches, but is has also often 
been collected from rock-walls. Perianths and sporophytes are rare. 


12. Frullania dilatata (L.) Dum. 


The species is common and widespread. It has been collected in all 
the districts except two. The substratum for the species is trunks of trees, 
more rarely it is found on rock-walls. Among the trees it seems to prefer 
the trunks of Fagus, Fraxinus, and Pyrus. The male plant is fairly common. 
Perianths are frequently found, and sporophytes are not rare, either. 
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Polytrichum Hedw. 


(By TYGE CHRISTENSEN) 


13. Polytrichum juniperinum HEDwW. 


This species has a very wide range with regard to size and ecology. 
Small forms are found on acid mineral soil, often mingled with P. pili- 
ferum. Larger forms occur on heath mor, and larger still on mor in 
woods, the latter sometimes mingled with P. formosum. Forms of 
considerable height are also found in Sphagnum bogs, usually referable 
to the var. strictum (SM.) WALLM. in LILJEBLAD. The latter is by many 
authors considered a separate species, P. affine FUNCK in Hoppe (syn. 
P. strictum SM.). WALTHER (1934), after studying the variation of char- 
acters in the P. juniperinum complex, concludes that P. strictum and 
P. piliferum should both be regarded as allied, but independent species, 
“an den ihnen eigentümlichen Standorten sehr stark spezialisiert”. 
According to the author’s observations on Danish material, these two 
entities hold very different positions. As stated above, P. piliferum often 
occurs mingled with P. juniperinum. From these mixtures of plants grown 
under identical ecological conditions, the two species can be sorted out with 
not a single case of doubt. On the other hand, var. strictum never occurs 
mingled with P. juniperinum. Instead, localities with ecologically inter- 
mediate conditions, such as tracks across bogs, seem to produce those 
plants of an intermediate type which are found here and there in the 
herbaria. In bogs that are little influenced by man, places with inter- 
mediate conditions hardly occur. The plant communities of such bogs 
are usually separated from the vegetation of the dry land around by 
communities on wet ground richer in nutrients. There P. juniperinum is 
unable to compete, and this may be part of the reason why intermediate 
forms are rarer than extreme types. One should not, either, exclude the 
possibility of genetical differences between the var. juniperinum and the 
var. strictum. But in any case there is not, in the author’s opinion, so 
sharp a boundary as to warrant a specific distinction. A separate map- 
ping of the variety has been attempted (Fig. 13 a), the intermediate 
forms being distributed in a somewhat arbitrary manner. 

Fruiting in this species takes place in early summer. Nearly all speci- 
mens at the stage of lid-shedding were collected in June. 


14. Polytrichum piliferum Hepw. 


The usual station of this plant is on acid ground much exposed to 
drought. It is often found on soils with very low contents of humic 


87 


substances, but may also occur on dry mor. In the dunes it appears as a 
pioneer, fixing the sand at a certain level by forming continuous crust- 
like carpets, and in inland areas with a poor subsoil it frequently comes 
in when this is laid bare by man. 30 of the 187 samples used for the 
present mapping contain a mixture of P. piliferum and P. juniperinum. 
Such a mixed sample, with P. juniperinum prevailing, both species being 
sterile and small, has been collected at Skagen on July 28th 1892 and 
labelled by C. JENSEN as “P. piliferum forma epilifera”. Most likely it is the 
same as later named “P. piliferum forma epilosa” by this author (1923). 
When using a hand lens along with an ordinary microscope one may get 
an impression that the material is homogeneous. But under a dissection 
microscope it is very easy to keep the two species apart. So the author 
thinks the f. epilosum C. Jens. should be given up. The fact that JENSEN 
leaves it unmentioned in his last work (1939), suggests that in the end 
he came to the same conclusion himself. 
Shedding of the lid takes place in June as in the previous species. 


15. Polytrichum commune HEDW. 


Of wide range, ecologically as well as morphologically. Very large 
forms are found in the marginal parts of bogs, and elsewhere on wet 
peaty ground where this is disturbed e. g. by peat digging. Smaller plants 
are found on wet sand round heath lakes and in hollows near ground- 
water level, and minute forms with a leaf-bearing stem only about l cm 
high grow on sand which is flooded occasionally and dry for prolonged 
periods in between, in particular in the dunes. A more detailed account 
of the variation and the taxonomic problems it gives rise to is added 
in an appendix (see p. 149). 

Most specimens at the stage of lid-shedding were collected in the months 
of July or August. 


16. Polytrichum swartzii HARTM. 

This species has been found only once, growing in a meadow in a 
Central Jutland valley. Bryotogists disagree with regard to its specific 
validity. In any case, the Danish specimen is widely separate from any 
Danish sample of P. commune, so the two species have been kept apart 
here, in agreement with MÖLLER (1921) and JENSEN (1923 and 1939). 


17. Polytrichum formosum HEDW. 


Rather constant, morphologically as well as ecologically. It is a 
characteristic constituent of the bottom vegetation in woods with incipient 
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mor formation caused by draught, particularly on the outskirts of old 
beech-woods. Besides, it is occasionally found in bogs with growth of 
trees. Outside the woods it is very rare. It occurs in an open land vege- 
tation to be described in a planned continuation of the paper by BÖCHER, 
CHRISTENSEN, and CHRISTIANSEN (1946), covering a north-facing slope, 
and dominated by Festuca ovina and Hieracium pilosella. 

Specimens at the stage of lid-shedding were collected in June. 


18. Polytrichum aurantiacum FUNCK in HOPPE 
(syn. P. gracile SM.) 


This species is widely and, it seems, rather evenly spread all over the 
country, though rarely found in considerable quantities. It grows on 
wet, peaty, not too poor soil, and often takes advantage of human 
activities, colonizing in fresh ditches and in places trodden by cattle. In 
general the species is easily recognizable. But the width of the leaf margin, 
which forms the best character in sterile plants, is subject to very great 
variation. A few samples have been left out as the author is unable to 
decide whether they belong to P. aurantiacum or to P. formosum. Most 
plants have a much wider margin on the lowermost leaves than at the 
top. In some cases leaves with just a few lamellae are found below, and 
leaves with a very narrow margin in the upper part of the same plant. 
The material comprises some sterile plants with the former kind of leaves 
all over, such as are often referred to a special var. anomalum (MirDE) 
Hag. The author sees little reason to maintain a special variety for them. 
Three finds have been referred by their finder to the f. humile also men- 
tioned by JENSEN (1923). They look like being just juvenile stages. 

Shedding of the lid takes place in June. 


Pogonatum P. B. 


(By V. TOMMERUP JENSEN) 


Three species have been found in Denmark, all of them confined to 
a substratum of clayey sand, mainly found in the hills or river layers of 
the Glacial Age. The sands may be more or less clayey, but are always 
rather poor. 


19. Pogonatum urnigerum (HeEDw.) P. B. 


Chiefly found on sandy soil in woody districts. It often grows gregari- 
ously along with other Pogonata and Polytricha. When barren it has 
perhaps often been overlooked on account of a superficial resemblance 
to small individuals of the latter genus. Fructification in autumn frequent. 
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Pogonatum. Leaves; 
back of nerve of P. aloides (left), 
and P. nanum (right). X ca. 40. 


20. Pogonatum aloides (Hepw.) P. B. 


Widely spread all over the country on sandy hills, road- and path- 
sides, hedgebanks, ravines, and gravel pits. Fructification in autumn, 
also frequent. The var. minimum (CROME) Mörr. has only been found 
(2 samples) at Klampenborg near Copenhagen, but many other specimens 
are very small, too, and the length of stem, seta, and capsule is highly 
varied, so that var. minimum may be the smallest, starved individuals 
of the species. 


21. Pogonatum nanum (Hepw.) P. B. 


Apparently commoner than P. aloides, preferring the same sort of 
localities and often accompanying it. One sample from Lerbek on Mön 
collected in 1898 has a seta of 35 mm and comparatively long leaves. It 
has previously been referred to var. longisetum (HAMPE) Mörr., but in 
my opinion the specimen may rather be included in the main species, 
which is most varying in the characters mentioned. 

Distinction between P. nanum and P. aloides in. the barren state will 
sometimes cause a little difficulty, because the leaves of P. nanum may 
be more or less dentate. A good and easily observed character is the 
back of nerve being sharply denticulate half way down from the apex 
in P. aloides, while P. nanum has only one or two rounded teeth at the 
very apex. (See Fig.) 


Buxbaumia Hedw. 


(By V. TOMMERUP JENSEN) 


22. Buxbaumia aphylla Hepw. 
This rare species has a few widely spread habitats in Denmark. In 
North-Eastern Zealand, however, where botanists of Copenhagen have 
been searching for it during a century, a great many samples have been 
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collected. The substratum is sandy and peaty soil, especially in coniferous 
forests. Fructification in spring, but the immature capsules may be found 
from the autumn. 

23. Buxbaumia viridis (Moug.) BRID. 

Very rare, but what has been said about the occurrence of B. aphylla 
in North-Eastern Zealand also applies to the present species. It grows 
on rotten wood and bare, peaty soil in woods. Fructification as in the 
previous species, maturing a little later. 


Diphyscium Mohr. 
(By V. TOMMERUP JENSEN) 
24. Diphyscium foliosum (Hepw.) MOHR 
Its absence in Western Jutland is probably due to its preferring 
deciduous forests. It grows on barren, peaty ground by roadsides and 
ravines, often on nearly vertical slopes, where the superficial layer of 
mould has been disturbed. Fructification very frequent. 


Fissidens Hedw. 
(By G. SKOVGAARD CHRISTENSEN) 
25. Fissidens adiantoides Hepw. 

This species is common on the Danish Islands and frequent in the 
north-western part of Jutland. In other parts of Jutland it is fairly rare. 
It is most vigorously developed in moist or wet calcareous meadows and 
bogs, and it is frequently fruiting there. Now and then it is also met with 


in rather dry grassy slopes. The specimens there are usually small and 
without fruits. 


26. Fissidens cristatus Wis. 


In Denmark known only from the granite-areas of Bornholm, where 
it grows on moist rock-walls or in rock-crevices. Sporophytes are found 
now and then. 


27. Fissidens taxifolius Hepw. 


Common on the Danish Islands and in Eastern Jutland, but seems to 
be absent or at least very rare in the western part of Jutland, which was 
not glaciated during the late Glacial Age. It grows on clayey, often 
calcareous, soil in woods, and there most frequently on slopes and 
ditch-sides. Sporophytes are rarely lacking. 
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28. Fissidens osmundoides HEDwW. 


F. osmundoides is rare, and known only from the eastern part of the 
country. It is confined to peat-bogs, where it grows in the shade on 
brinks of peat and on the lower part of old Carex-tufts. It is in some 


places found together with Campylopus fragilis. Fruits are frequently 
found. 


29. Fissidens bryoides HEDw. 


This species has in Denmark almost the same distribution as the beech- 
wood, so it is rare towards the West and completely lacking in the 
heaths and dunes of West Jutland. In the eastern part of Denmark it is 
rather common very often growing on moist sandy or clayey soil in 
woods, especially along roads and ditches. Sporophytes are rarely lacking. 


30. Fissidens viridulus WG. 


Known only from a few localities in the islands and from a single one 
in Northern Jutland. It prefers clayey soil and has been collected on 
cultivated fields and along the edges of woods. The majority of the 
samples bore fruits. 


31. Fissidens pusillus WILS. 


This species has only been collected once in Denmark. Locality: the 
river Vorgod Á in West Jutland, leg. S. M. RASMUSSEN 1946. Habitat: 
on a stone in rapidly running river. Sporophytes were not found. 


32. Fissidens minutulus SULL. 


In Denmark known only from five localities distant from each other. 
Most frequently growing in or beside brooks in woods, the substratum 
of the species being limestone, concrete, bricks, and the like. All samples 
were rich in sporophytes. 


33. Fissidens exilis HeDw. 


This species seems to be rare in Denmark and has so far been found 
only in the south-eastern part of the country. It usually grows on fresh 
clay on slopes and ditch-sides in woods of broadleaf trees. Fruits are 
almost always numerously present. 
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Encalypta Hedw. 


(By KAMMA HOLMEN) 


34. Encalypta rhabdocarpa SCHWAEGR. 
Very rare, found only in a few localities in Northern Jutland. It grews 
there on open slopes with soil rich in chalk or lime. All the Danish 
material of this variable species was fruiting and had a single peristome. 


35. Encalypta streptocarpa HEDW. 


Not uncommon in the parts of the country with calcareous soil; 
absent in West, Central, and South Jutland, where the soil is poor in 
chalk. Contrary to E. rhabdocarpa and E. vulgaris this species is also 
found in shady localities, and thus is frequent in the beech-woods in 
the eastern part of the country. Sporophytes are very rare, but propagules 
are hardly ever absent. 


36. Encalypta vulgaris Hepw. 


The commonest of the Danish species, it has almost the same distribu- 
tion as the preceding species, but does not seem to be calciphilous to the 
same degree as this. It prefers places open to the sun, and is frequent on 
sandy slopes and on stone-fences. Fruits are common. 

The species varies rather much. Capsules are now and then somewhat 
striate, and the leaves vary in having obtuse, apiculate, or aristate apices. 


Tortula Hedw. 


(By SvEND RUNGBY) 


37. Tortula ruralis (HEDw.) SCHWAEGR. 


Common, probably all over the country, on various substrata in 
comparatively dry places, most vigorously developed on thatched roofs, 
vigorous on poor soil and sand, such as roadsides and neglected fields 
with a sparse and low grass covering, on sandy surfaces near the sea, 
where it often passes into the variety mentioned below, and occurring 
also on stones, trunks of trees, and the like, there often in a small size 
and with the characteristics poorly developed. Rather frequently with 
sporogonia. The species varies considerably, particularly in the upper 
parts of leaves (RUNGBY 1951, 432), an extreme form being: 

37a. var. ruraliformis (Bescu.) C. J. which mainly occurs near the sea, 
its characteristics being best developed when it is growing partly buried 
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in beach sand, but it also has some inland stations, such as gravel-pits 
and the like. Fructification as in the main species. 


38. Tortula pulvinata (JUR.) LiMPR. 

The great majority of the stations are situated in Zealand and in the 
eastern part of Funen, where it seems to be rather common. The sub- 
stratum is nearly always trunks of broadleaf trees, generally more or 
less isolated, where it occurs with other bryophytes, such as Orthotricha, 
other species of Tortula, Hypnum cupressiforme, Homalothecium. Ex- 
ceptionally it occurs on stones, walls, and the like. Archegonia were 
found in samples from some stations, but only from four stations sporo- 
gonia are known. Male plants were found only close to the sporo- 
goniferous specimens and possibly are lacking elsewhere in Denmark. 


39. Tortula laevipila (BRID.) SCHWAEGR. 

The distribution is distinctly a southern one, the stations of the species 
being situated closest to each other far south, where in some areas it 
seems to be common. Towards the north the number of the stations 
gradually decreases. It occurs on more or less isolated trunks of Populus 
and Salix, probably most frequently on the former, and more rarely 
on trunks of other more or less isolated broadleaf trees. Generally it 
occurs as pure, conspicuous cushions, often together with such other 
bryophytes, as stated for the species just mentioned. Exceptionally it 
oecurs on stones and walls. Usually with sporogonia, very often in large 
numbers. 

The leaves of most of the Danish material show in a varying degree 
from specimen to specimen and in the leaves of each individual specimen 
a more or less pronounced bright border of thick-walled cells. This fact 
has caused some uncertainty, also expressed for other areas (SCHIMPER 
1876, 227), as to its relations to the Mediterranean var. laevipilaeformis 
(De Nor.) LiMPR., to which a sample with a particularly strong border 
was referred. PRAHL (1894: 206) and JENSEN (1923: 352) refer to the 
question as to certain samples, and M. T. LANGE, who had studied the 
var. after having drawn attention to the border in the leaves of the 
Danish plant (1868: 237), finally declared (1869: 22) that this is quite 
identical with the variety. This view has not been accepted by later 
authors and, although the sex distribution in the critical specimens could 
not be established, a comparison of the characteristics on. the whole 
seems to show no sufficient reason for referring any of the Danish 
material to the var. laevipilaeformis. 


7 Bot. Tidsskrift, bd. 55, hft. 2 
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40. Tortula papillosa WILS. 


Occurs here and there rather evenly all over the country, except in 
the western part of Jutland, where it seems to be rare. The substratum 
is trunks of more or less isolated broadleaf trees, in particular trees in 
the neighbourhood of human habitations, where it generally grows with 
such other bryophytes as those mentioned above. Exceptionally it has 
been collected from granite-stones. In all samples neither sporogonia 
nor gametangia were found. 


41. Tortula mutica (ScHuLTz) LINDB. 


The distribution is distinctly a southern one in nearly the same way 
as that of 7. laevipila. Within its special area it occurs here and there on 
trunks of more or less isolated broadleaf trees, stones, and old wood- 
work, and it has been found growing exuberantly on cement-sub- 
structures of road bridges. 

It occurs as pure cushions or mixed with Orthotricha or such other 
bryophytes as mentioned above. In some of the samples archegonia 
occur, and in one sample (leg. K. HEMPEL) sporogonia were found for 
the first time in Scandinavia. Male specimens of the species were not 
seen in the material. Close to the sporogoniferous specimens plants with 
antheridia occur, but these all belong to Tortula pulvinata, and so, 
although a comparison with sporophytes of European material of 
Tortula mutica and with sporophytes of Tortula pulvinata gives insuf- 
ficient evidence, the sporophytes in question are possibly hybrids and 
male specimens of Tortula mutica are perhaps lacking in Denmark. 


42. Tortula subulata HEDw. 


Common, probably all over the country, on soil, usually of a sandy- 
loamy nature, in particular on stone fences, road slopes, and the like, 
but occurring also, e. g., on stones and at the base of trunks. In nearly 
all the samples sporogonia were found, often in very large numbers. 

42a. var. angustata (Wirs.) LimPR. The map includes the samples 
formerly labelled Tortula subulata Hepw. var. lapidicola C. JENs., as later 
investigations seem to show that these must all be referred to the var. 
angustata, the var. lapidicola being abolished (RungBy 1957: 232). It 
seems preferably to grow on calcareous soil in the shade. The most 
distinct specimens have all been found on the isle of Bornholm and in 
the south-east of Zealand, and it mainly occurs within these areas and 
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in Central and East Zealand. Within its special areas it may be char- 


acterized as not particularly rare, outside these as rare. Fructification as 
in the main species. 


43. Tortula muralis HEDw. 


Common, probably all over the country, on calcareous substrata, in 
particular walls, stones, and the like. In nearly all the samples sporogonia 
were found, usually in large numbers. 

Two samples were referred to var. aestiva (P. B.) C. J. 


Aloina Kindb. 
(By K. HEMPEL) 


The occurrence of four species have so far been demonstrated in 
Denmark. The habitats of all of them are limestone quarries and pits, 
but also bare clayey soil. None of the species is common, but in some 
localities they may be found in large quantities. All species have been 
found with sporophytes in all their localities. 


44. Aloina brevirostris (Hook. & GREV.) KiNDB. 

Rather rare, has been found in the districts along the Limfjord in 
Northern Jutland and in Zealand, Lolland, and Falster. Easily recognized 
when typical, the lid is usually short, but may in some forms be elon- 
gate, as is usually the case with the American representatives of the species. 


45. Aloina ambigua (B., S. & G.) LimPR. 
Very rare, found only in two localities in Zealand. The finds further 
represent the only ones of Scandinavia. Previous reports of the species 
from Scandinavia refer to A. rigida. 


46. Aloina rigida (Hepw.) Drx. 
This species has been found in several stations in the islands. From 
Jutland only a few from the areas along the Limfjord. It has several 
localities in common with A. brevirostris. 


47. Aloina aloides (Kocn) KiNDB. 

Rare. All the finds are from the southern part of the country. It is 
specially common in the limestone-pit of Faxe in Southern Zealand. 
Besides the Danish localities the species is in Scandinavia only known 
from southernmost Sweden. 


7d 
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Tortella 


(By TYGE CHRISTENSEN) 


48. Tortella flavovirens (BRUCH) BROTH. 


Found on sandy ground on the coasts, growing so high that it is not 
covered by ordinary high water, and so close to the shore that the sand 
still has a relatively high content of calcium carbonate originating from 
debris of mollusc shells, etc. It grows in the company of such plants as 
Festuca rubra, Elytrigia repens, Armeria vulgaris, Tortula ruralis, and 
Cladonia furcata. 

The material shows a well developed central strand except for two 
samples of relatively small plants. One of these two, consisting of young 
plants found on top of an ants’ nest in a salt marsh on the east coast of 
the isle of Samsö, has no central strand at all in its delicate stems, but 
the outward appearance as well as the habitat clearly shows that it 
belongs to the present species. 


The Danish stations fit well into the distribution map published by 
VERDOORN (1927). 


49, Tortella inclinata (Hepw. fil.) LimPr. 


Known from two places in Denmark. A fine material was collected 
in a West Zealand locality at the beginning of this century. The place is 
far from the limestone areas. But a find of T. fragilis from the same place 
is said on the label to have been collected on land recently reclaimed from 
the sea, and there a local richness in mollusc shells mingled with sand 
can well be assumed to have occurred. In the limestone area of the isle 
of Mön the species has been found here and there. The only material 
that has been kept from this area is rather scarce and consists of rela- 
tively small plants. Small scattered plants have been observed in another 
Mön locality by the author, who also determined those mentioned by 
BÖCHER (1946). But neither of these small samples have been kept, and 
therefore are not shown on the map. Information on the ecology of 
T. inclinata in this area can be obtained from Table 5 in BöCHER loc. cit. 


50. Tortella glareïcola T. CHRISTENSEN 


The species is common all over the Northwest Jutland limestone area, 
growing preferably on a mixture of sand and limestone fragments with 
little or no higher vegetation. Further information on its ecology will 
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appear from a planned continuation of the paper by BÖCHER, CHRISTENSEN 
& CHRISTIANSEN (1946), which is to deal with plant communities of this 
area. For description of the species, see CHRISTENSEN 1959. 


51. Tortella tortuosa (HEDw.) LiMPR. 

Usually calcicolous like the preceding species but, unlike these, not 
primarily belonging to the open land. On the isle of Mön it grows in 
beechwood on limestone, being in some places the dominant plant under 
the trees, and quite commonly fruiting. Right on the North Sea, in a 
locality where T. glareïcola and T. fragilis are found in the open, 7. 
tortuosa grows only at the edge of a scrubbish plantation, but a few 
kilometres further from the sea it occurs in small quantities on a north- 
facing limestone slope devoid of trees. Outside the limestone areas the 
species has been found in Central Zealand on an esker rich in calcium 
carbonate, and in some places on the bedrock isle of Bornholm. One 
sample, referred to T. tortuosa by the finder, has been left out here, as 
the author finds himself unable to decide on its proper position. 


52. Tortella fragilis (DRUMM.) LIMPR. 

The species has its main distribution in the Northwest Jutland lime- 
stone area and on the bedrock isle of Bornholm, but has also been found 
outside these areas growing on beach sand. Where light conditions are 
known the plants were collected in the open land. 


Splachnum Hedw. 


(By KAMMA HOLMEN) 


53. Splachnum ampullaceum HEDw. 

The commonest of our species. It has been collected in several districts 
throughout the country, but it is by far most frequent in Western Jutland. 
The habitat is moist heath and bogs, where it grows in colonies on the 
dung of cows and sheep. Sporophytes are usually present in large 
quantities. 


54. Splachnum vasculosum HEDW. 


Very rare and found only in Northern Jutland and on the isle of 
Lesö (Distr. 3). Also this species grows on dung of cows. The habitat 
is moist meadows or marshes, often where the soil is calcareous. Not 
always found with fruits. 
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Tetraplodon Hedw. 


(By KAMMA HOLMEN) 


55. Tetraplodon mnioides HEDW. 


Like the preceding species this also prefers organic substrata rich in 
nutritious substances, but in contradistinction to these, the present species 
grows on moulded corpses of rodents or vomit of birds of prey. The 
species is very rare and so far known only from Jutland, where it has 
two localities in the northernmost part and three in Western Jutland. It 
was richly fruiting in all localities. 


Tetraphis Hedw. 
(By P. OLGAARD) 


56. Tetraphis pellucida Hepw. 


This species occurs in woods, principally deciduous woodland, where 
it is growing in wide patches on peaty soil or rotten tree trunks (especially 
the latter substratum seems to be preferred) in damp and shaded local- 
ities, very often in or near bogs and lakes. Surely it is always seen with 
pseudopodia (no specimen without these pseudopodia has been found 
in the material examined). The species is often observed with capsules in 
abundance. 

In this country the species for the most part seems to belong to the 
eastern and southern areas, where it grows here and there. It seems to 
be especially frequent in the region around Silkeborg (Distr. 20) and in 
North Zealand (Distr. 45a and 45b), in which localities most fruiting 
specimens have been found. 


Aulacomnium Schwaegr. 
(By P. OLGAARD) 


57. Aulacomnium palustre (HEDw.) SCHWAEGR. 


Forms extensive cushions in ponds and bogs and on wet soil rich in 
humus. Surely it most frequently grows associated with Sphagnum- 
species. It seems to be indifferent as regards lime and mineral contents 
of the soil and is found in habitats ranging from mildly to strongly acid. 
The gemmiferous form is seen now and then. The species does not fruit 
especially frequently. As the plant is much varied in habit, different 
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forms and varieties have been described. In the present examination of 
the distribution these forms and varieties have been classified with the 
principal species. 

The species must be said to be rather common in this country, where 
wet conditions are present, from bogs of the sand dunes in the West to 
bogs of the woods in the East. The fertile specimens do not seem to 
gather in a specific western, eastern, northern or southern area. 


58. Aulacomnium androgynum (HEDW.) SCHWAEGR. 

This species occurs chiefly in woods, where it grows on sandy or peaty 
soil, especially slopes, and near the margin of lakes and bogs. It has also 
been found growing on stone-fences and sometimes on rotten tree 
trunks and on stumps of trees. It is almost always seen with pseudopodia 
in abundance (even in capsule-bearing specimens). The capsule is rare. 
Unlike the above-mentioned species A. androgynum seems to avoid the 
outwash plains of Jutland, perhaps because of scarcity of suitable wood 
localities. The species may be characterized as frequent. Up to the present 
it has been found fruiting in 12 localities, viz. Districts 4, 13a, 32, 35, 
37, 44, 45a, 45b (2 loc.) 46, 47, and 51. The distribution of these capsule- 
bearing specimens may indicate that its fruiting is restricted to the 
southern and eastern parts of the country. In this connection it may 
be mentioned that the distribution has been mapped out previously by 
CHRISTENSEN (1948). 


Paludella Brid. 


(By V. TOMMERUP JENSEN) 


59, Paludella squarrosa (Hepw.) BrID. 

In a few widely spread localities, mainly in Jutland and Zealand, 
where it grows in marshes and spring-bogs together with Tomenthypnum 
and Helodium. Fruits have only been found in a few places, mainly in 
Zealand. 


Meesia Hedw. 


(By V. TOMMERUP JENSEN) 


60. Meesia tristicha BR. & Scr. 
During the last half-century this moss has not been found in Denmark. 
(Latest 1906, Lyngby Mose, leg. A. HEssELBO, and 1903, Hjortesö near 
Hvalsö, leg. C. JENSEN). The Botanical Museum of Copenhagen, however, 
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posesses a great many samples from the banks of Hjortesö and Lyngby 
Mose, both in Zealand, collected from 1855 to 1906. The natural condi- 
tions of these localities being completely altered, the species probably 
has become extinct. Fructification in summer. 


61. Meesia longiseta HEDW. 


This species, too, has surely become extinct in Denmark. A few samples 
from the above-mentioned Hjortesö in Zealand (1879-1906), and two 
from Horreby in Falster (1857) are the only proofs of its existence in 
this country. Fruits in summer. 


62. Meesia uliginosa HEDW. 


One of its three habitats, Virum Mose near Holte in Zealand, has 
been completely altered, and the species has only been found there once, 
a century ago. At Skagen in Northern Jutland it was found in a Juncus 
balticus marsh in 1903. But at Tversted, also in Northern Jutland, it 
was found in 1933. Like Catoscopium this moss is frequent on wet 
calcareous mountains in Norway and Sweden, and this may be an 
explanation of the fact that these two mosses still exist in the northern- 
most district of Denmark. 


Amblyodon P. B. 


(By V. TOMMERUP JENSEN) 


63. Amblyodon dealbatus (Hepw.) P. B. 


A few habitats spread all over the country. It prefers calcareous bogs 
or springs. Fructification in. summer. What has been said of the Meesiae 
and Paludella, concerning the altering of the natural conditions of the 
marshes, bogs, and springs where these mosses have been growing, 
partly applies to this plant, too. Most of the samples have been collected 
more than 50 years ago, and only those from Districts 1, 2, 5, 6, 28, 37, 
and 45b are recent. 


Catoscopium Brid. 
(By V. TOMMERUP JENSEN) 
64. Catoscopium nigritum (Hepw.) BRID. 


This boreal-alpine moss, so common on wet calcareous mountains in 
Northern Scandinavia, has been found in only one place, a bog in the 
sand dunes of Skallerup, Northern Jutland. Fruits in late summer. 
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Bartramia Hedw. 


(By V. TOMMERUP JENSEN) 


65. Bartramia pomiformis HeDw. 

Most frequent on Bornholm, on shady rocks where it passes into var. 
crispa (WEB. & Morr) Br. & Scr. (Fig. 65a), only to be found on this 
island. In the other parts of the country the species has also been found 
in several places, chiefly on vertical, naked, and shady slopes in woods 
together with B. ithyphylla, Dicranum majus and Diplophyllum albicans. 
Fructification frequent, June. 


66. Bartramia ithyphylla BRD. 

Found in localities similar to those of B. pomiformis, sometimes 
accompanying it, but preferring a more calcareous, clayey, or sandy 
substratum and less shade. Often growing on hedge-banks. Fruits very 
frequent, maturing in June. 


Plagiopus Brid. 


(By V. TOMMERUP JENSEN) 


67. Plagiopus oederi LIMPR. 

In Denmark this species has been found only on Bornholm on shady 
wet rocks beside the rivulet Bobbeâ near Gudhjem, and south of a small 
lake named Borresö in the forest of Almindingen. It seems to prefer a 
calcareous substratum, similarly to the two Bartramieae. Capsules 
frequent, maturing May-July. 


Zygodon Hook.& Tay]. 


(By G. SKOVGAARD CHRISTENSEN) 


68. Zygodon conoideus (Dicks.) Hook. & TAYL. 


According to the manuals Z. conoideus has only been reported from 
3 Danish localities. In recent times, however, it has been collected in 
several new places. Besides, a revision. of all material of Z. viridissimus 
deposited in the Botanical Museum of Copenhagen has shown that part 
of this material had to be referred to Z. conoideus. The number of 
Danish localities is now 23, which are wide-spread. The species seems 
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most frequent in northernmost Jutland. The habitat of the species is 
the stems of broadleaf trees, e. g. Fraxinus, Fagus and Pyrus. Sporophytes 
have not yet been found in Denmark. 


69. Zygodon viridissimus (Dicks.) R. BR. 


This species is in Denmark represented by three varieties, all of which 
are found on the stems of various species of broadleaf trees, especially 
Fraxinus and Fagus; they are very rare on stones of walls. For this 
polymorphus species the taxonomical concept of MALTA (1926) has been 
followed. 

Var. viridissimus (var. vulgaris MALTA) is rather common, but it is 
lacking in Western Jutland, the southern part of the islands and on 
Bornholm. Sporogonia in only 4 samples. The forma crassinervis MALTA, 
is represented by a few sterile samples from Districts 4, 13a, 22a, 45, 47. 

69a. Var. occidentalis (CORRENS) MALTA is the most abundant repre- 
sentative of this species in Denmark. It is known from all provinces, 
except Bornholm. Sporophytes in one sample. 

69b. Var. stirtonii SCHIMP. has been collected in several localities, but 
not yet in the western half of Jutland. It may be mentioned that it is the 
only variety of the species known on the islands of Mön and Bornholm. 
From the latter island, however, a single sample, which is referred to 
var. vulgaris f. crassinervis, resembles var. stirtonii by having excurrent 
nerves, but has propagula like those of var. vulgaris. Fruiting var. 
stirtonii is known from only one locality. 


Stroemia Hag. 


(By G. SKOVGAARD CHRISTENSEN) 


70. Stroemia obtusifolia (BRip.) HAG. 
This species is known from many localities in the eastern part of 
Denmark and may be regarded as rather common in Zealand. 
It seems absent from Western Jutland. It has most frequently been 
collected on the stems of Salix and Populus along roads, but has also 
been collected from stones. Sporophytes rare, only from two localities. 


71. Stroemia gymnostoma (BRucH) Ha. 


Known only from a century old collection made by M. T. LANGE on 
Möens Klint (Distr. 38). It was collected there on the trunk of Fagus. 
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The reason why it has not been found in recent times is probably that 
the part of the cliffs where the species was growing, has disappeared in 
the sea. The specimen was rich in fruits. 


Climacium Web.& Mohr 
(By 1. GERNAA) 
72. Climacium dendroides (Hepw.) Wes. & MOHR 

Is common in almost all parts of the country. It prefers wet or moist 
habitats, but can also be met with on dry substrata, where it produces 
short stems and branches. In wet habitats it develops forms with stem 
and branches very elongate. Such forms have not the characteristic 
dendroid habit of this species. Specimens from rich fens are most 
vigorously developed. 

Sporophytes are found now and then, most frequently on plants from 
wet substrata. 


Hedwigia P. B. 
(By 1. GERNAA) 
73. Hedwigia ciliata (Hepw.) P. B. 

This species grows on rocks, stones, and stone-fences. It is rather 
common in the parts of Denmark where stones are frequently met with, 
thus it is very rare in Western Jutland. The species varies not very much, 
it is developed best in the open field, where it is exposed to the sun. 
Sporophytes are common, especially in places exposed to the sun. 

The forms f. incana, f. viridis, and f. secunda are found now and 
then; the two last in shady places. 


Cryphaea Mohr 
(By L. GERNAA) 
74. Cryphaea heteromalla (Hepw.) MOER 
This beautiful little species is very rare in Denmark, found only in a 
very few districts. It seems to be a southern species with its northern 
limit passing through Denmark. It has been collected on the trunks of 
various broadleaf trees (Juglans, Fraxinus, and Populus). 
Recent finds of the species (both from. Jutland) are reported in GERNAA 
(1955) and BARKMAN (1957). All other Danish finds date from the past 
century. Nearly all samples were richly fruiting. 
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Leucodon Schwaegr. 
(By 1. GERNAA) 


75. Leucodon sciuroides (HEDw.) SCHWAEGR. 

Apart from the western part of Jutland, this species is common 
throughout the country. It occurs on the trunks of broadleaf trees in 
woods, but is most beautifully developed on trees along roads and on 
stones in stone-fences. It varies little. Only a very few samples bore 
fruits. None of them have been collected in recent times. 


Antitrichia Brid. 
(By 1. GERNAA) 


76. Antitrichia curtipendula (Hepw.) BRID. 

The species grows on the trunks of broadleaf trees and on stones. It 
prefers shady wood, but is not rare outside these, e. g. on trees along 
roads. On a few occasions it has been collected on sand-dunes. In some 
woods it can be very abundant, being found on all trees in certain parts 
of these woods. It is rather common in the West Jutland oak brush. 
Sporophytes are often found. 


Pterogonium Sm. 
(By 1. GERNAA) 


71. Pterogonium gracile (Hepw.) SM. 
Rare, found only in a few districts in Northern and Eastern Jutland 
and in Zealand. Its habitat is the lower part of tree-trunks (specially 


Fagus), sometimes also on stones. It often occurs in large quantities. 
Sporophytes are very rare. 


Neckera Hedw. 
(By 1. GERNAA) 


Four species have been found in Denmark. They are all confined to 


the districts rich in woods. They grow on trunks of trees or on rocks 
and stones, rarely on soil. 
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78. Neckera pennata Hepw. 


The rarest of the species, found only in one locality in Northern 
Jutland (see HOLMEN 1957). It grew on the trunk of Fraxinus. The 
specimen was fruiting. 


79, Neckera crispa HEDW. 


This the largest of our species can hardly be confused with any other. 
It has been found in only a few districts in Northern and Central Jutland 
and on the isles of Mön and Bornholm. Collected usually on Fagus, 
on Bornholm also on rocks. The f. falcata Bour. is known from two 
districts. Sporophytes are found now and then. 


80. Neckera pumila HEDw. 


Prefers as substratum especially the trunks of trees with smooth bark 
(e. g. Fraxinus and Fagus). It is known from most districts, but is not 
always really common. It varies rather much as regards the form of the 
leaves. Usually these are beautifully undulated, but now and then this 
character may be weak. A frequent form is f. philippeana BR. & Scr. 
with many of the leaves, especially those of the apices of branches 
vermicularly elongate. This form is most typically developed in places 
exposed to wind and sun. Sporophytes are fairly rare in Denmark. 


81. Neckera complanata (Hepw.) Hüs. 

Common in most districts, rare in Western Jutland, where woods and 
stones are not very frequent. The habitat of the species is trunks of 
various broadleaf trees, stones and stone-fences, rarely soil. It varies 
rather much, however, chiefly due to varying conditions. Characteristic 
is f. tenella Scrime., which has been found in shady places in a few 
localities, another similar form was collected at Jeegerspris (Distr. 44), 
it was very slender and grew in dense cushions. The f. secunda GRAV. has 
been collected now and then, it occurs specially in places exposed to 
the sun, e. g. on stone-fences. Sporophytes are not rare. 


Homalia Brid. 
(By 1. GERNAA) 


82. Homalia trichomanoides (Hepw.) BR. & Scr. 
Rather frequent in most parts of the country except in Western Jut- 
land. It grows in shady places, on roots of trees, on stones and on soil on 
clayey slopes. The species varies very little. Sporophytes are frequent. 
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Thamnium B. S.& G. 
(By 1. GERNAA) 


83. Thamnium alopecurum (Hepw.) B, S. & G. 

This species has been found in several districts throughout the country, 
but it is very rare outside the south-eastern part of the country. It is 
first of all a species of clayey ground in wood. The substrata of the 
species are shaded tree-roots, stones, and slopes, all in moist places. 
Sporophytes are rare. 


Hookeria Sm. 
(By 1. GERNAA) 


84. Hookeria lucens (Hepw.) Sm. 

This species is very rare in Denmark, having been collected in only 
two localities. It was collected first on the isle of Bornholm (Distr. 47) 
by HESSELBO in 1911. Very recently it was also collected in the heart of 
Jutland (Distr. 20) by HOLMEN (1955). In both places it grew in a moist, 
shady habitat. Only the collection from Jutland has sporophytes. 


Myurella Schimp. 
(By KJELD HOLMEN) 


85. Myurella julacea (SCHWAEGR.) BR. & Sch. 

Rare, found only in a few localities on Bornholm and in one locality 
near the Limfjord (Distr. 10). On Bornholm it grows in shady crevices 
in granitic rock, often associated with Plagiopus oederi. The collection 
from Distr. 10 is more than a century old, it was made on a gravel beach 
by TH. JENSEN. The species has not been found fruiting in this country. 


Leskea Hedw. 
(By KJELD HOLMEN) 


86. Leskea polycarpa Hepw. 
Not common, but wide-spread. Most frequently collected in Vendsyssel 
and on Zealand. It usually grows on stones, walls, and the lower parts 
of tree-trunks in moist, shady places. Sporophytes are rarely lacking. 
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Varies rather much in size, but often within the same cushion. Of the 
varieties reported from Denmark, var. paludosa and var. exilis, only the 
latter one seems of taxonomical importance. It has been collected once 
in Distr. 4. 


Leskeella Loeske 
(By Kjerp HOLMEN) 


87. Leskeella nervosa (BRID.) LOESKE 
Very rare. Apart from a few localities on Bornholm, it has only been 
collected twice, in both cases in Jutland. The substratum is usually 
stones, but in a single locality it was collected on Crataegus. Sporophytes 
have not been collected. 


Heterocladium Br.& Sch. 
(By Kjerp HOLMEN) 


88. Heterocladium heteropterum (BRrucH) Br. & ScH. 
Collected on Bornholm (Distr. 47) only. It is found there growing in 
shady, slightly moist rock-crevices. Most of the samples are from the 
granitic area of the island. Not found with fruits. 


Anomodon Hook.& Tayl. 
(By K7eLp HOLMEN) 


89. Anomodon longifolius (SCHLEICH.) HARTM. 

Very rare. Found only in one locality in Jutland and one on Bornholm 
and in two each in Funen and Zealand. It has been collected on stones, 
roots, and stumps of trees in moist situations. Sporophytes have not 
been found. 


90. Anomodon attenuatus (Hepw.) HÜs. 

Like the preceding species rare, and like other Central and South 
European species its distribution in Denmark is of a south-eastern type. 
It usually grows on slightly moist situations on stones or rocks ín woods, 
but has also been collected on soil. Fruits have not been found in this 
country. 
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91. Anomodon viticulosus (Hepw.) HOOkK. & TAYL. 


Fairly common on the islands, in Jutland restricted to the eastern part. 
It occurs almost exclusively in woods or scrubs on clayey, often calcareous 
soil. Its habitat is soil, stones or the lower part of tree-trunks (most 
frequent on Fagus), on Bornholm it also grows on rocks. Sporophytes 
are found now and then. 


Helodium Warnst. 
(By KJELD HOLMEN) 


92. Helodium blandowii (WeB. & MOHR) WARNST. 
Wide-spread but not common. Most frequently it is found in the 
central part of Jutland, where it often is very richly developed in the 
spring-bogs of river-valleys. The habitat of the species is rather poor, 
neutral spring-bogs with vegetation of Carex diandra, C. rostrata, 
Tomenthypnum nitens, and Sphagnum teres. Sporophytes are rarely 
lacking. 


Thuidium Br.& Sch. 
(By KJELD HOLMEN) 


93. Thuidium tamariscinum (Hepw.) B, S. & G. 


The commonest species. Frequent in all parts of the country, except in 
Western Jutland, where deciduous woods are rare. It is first of all a 
species of the deciduous wood or forest and there usually grows on 
slightly moist to dry, mineral soils, but it is also found on stones and 
the feet of trees (especially of ash and oak). Varying little. Fruits are 
fairly rare. 


94. Thuidium recognitum (HEepw.) LINDB. 

The rarest of the Danish species. All finds are almost exclusively 
restricted to the south-eastern part of the country, where it grows on 
soil, stones, or stone-fences in deciduous woods. Fruits are rare. The 
species is probably rarer than appears from the map, as most of the 
localities there refer to finds made in the preceding century. 


95. Thuidium delicatulum (Hepw.) Mirt. 


Also a rare species with a similar, but wider distribution than 7. 
recognitum, being found also in Northern Jutland and on Bornholm. 
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It is usually found on stones situated in moist hollows or beside brooks 
in woods. In several localities it grew with Hylocomium brevirostre. 
Fruiting specimens have never been found in Denmark. 


96. Thuidium philibertii Lier. 


Not rare. Apart from Western Jutland it has been found in several 
scattered localities. It is never found in woods, but grows in dry or 
moist grass-fields or on grassy slopes, where the soil is calcareous, very 
often associated with Camptothecium lutescens, Ctenidium molluscum, 
and Fissidens adianthoides. Fruits are very rare, have only been collected 
in two localities. 


Abietinella C. Muell. 
(By Kierp HOLMEN) 


97. Abietinella abietina (Hepw.) C. Muerr. 


Here and there, with almost the same distribution as Thuidium phili- 
bertii. Like this it is most frequent in the parts of the country where the 
soil is calcareous. It grows in dry open grass-fields in dunes and on 
slopes. Sporophytes have never been found in Denmark. 


Scorpidium Limpr. 
(By H. C. Bose) 


98. Scorpidium scorpioides (Hepw.) LiMPR. 


It is found in marshes, ponds, and lakes, but is not common. in Bal 
parts of the country, evidently because it seems to prefer calcareous 
water. Sporogonia are found now and then. 

It occurs in several local forms, of which a couple of the most char- 
acteristic are f. robustum, which is often almost black with pale yellowish- 
brown or reddishbrown shoot-tips, and f. gracilis, which is thin and 
slender. A green form of f. fluitans is found at a depth of 4 m in the lake 
Furesgen in Zealand. With regard to local forms reference may be made 
to JENSEN (1923). Forms which may be classed with f. robustum have 
been found in the following Districts: 3, 6, 7, 17, 29, 35, 41, and 43: 
forms which may be classed with f. gracilis, only in Districts 10, 11, 29, 
and 45a. 


8 Bot. Tidsskrift, bd. 55, hft. 2 


110 


Calliergonella Loeske 
(By H. C. BoJe) 


99. Calliergonella cuspidata (HEDw.) LOESKE 


Confined to humid and wet places and common in meadows, mar- 
shes, bogs, ponds, lakes, and ditches, but it also thrives on treeroots, 
rotting wood, stumps and fallen branches in moist places. Sometimes it 
is also found quite submerged on the shore of lakes and ponds and on 
the banks of brooks and small rivers. It is found nearly all over the 
country and sporogonia are occasionally found. 

The habitually aberrant f. pungens seems to prefer drier localities. It 
is yellow or yellowishbrown and recognized by the branches—at least 
the upper ones— being terete (cylindrical) with the leaves all erect, very 
cuspidate and more or less arcuate. It has been found in Districts 6, 9, 
11, 28, 40, and 41. 


Calliergon Kindb. 
(By H. C. BoJe) 


This genus is in Denmark represented by at least 4 species, although 
one of them: C. trifarium, is very rare as it has only been found in three 
districts. The other three species: C. stramineum, C. cordifolium, and 
C. giganteum are nearly equally widely distributed as they have so far 
been found in 31, 39, and 34 districts respectively. Besides the four 
species mentioned, Calliergon richardsonii (Mrrr.) KinpB. has been found 
on one occasion only at the northern point of the isle of Bornholm 
(leg. MÖNKEMEYER). All the Danish species are water mosses or at least 
confined to very moist places and found in ditches, meadows, bogs, 
marshes, and ponds. 


100. Calliergon trifarium (WeB. & Morr) Kinps. 


Rare and found only in very moist places. In the 20th century it has 
only been encountered three times: 1906, 1917, and 1932. Some of the 
specimens were fruiting. 


101. Calliergon stramineum (Dicks.) KiNDs. 
Is the slenderest and most oligotrophic of the Danish species. It is 
very often found among Sphagnum and seems to be able to adapt itself 
to varying—also less wet—habitats, but according to the character of 
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the habitats (for instance more or less moisture, more sun or more 
shade) it produces local forms. Sporogonia occur although not very 
frequently. 


102. Calliergon cordifolium (Hepw.) KinpB. 


Normally somewhat sturdier than the species previously mentioned. 
It is found in ditches, ponds, bogs, marshes, and meadows. Among the 
three common species it is the one which most frequently is found 
fruiting. 

The species produces an abundance of forms. Most deviating is var. 
fontinaloides J. LANGE; it has been found in a small lake near Hellebek 
on Zealand (Distr. 45 b). It is 20-30 cm long and nearly branchless. The 
leaves are soft and distant. 


103. Calliergon giganteum (SCHIMP.) KINDB. 


Found in nearly the same localities as C. cordifolium. It is particularly 
common in very nutritious ponds and marshes. Normally it is the sturdiest 
and most branched of the Danish species. Sporogonia are very rare. The 
species has been found with sporogonia in only seven districts. This 
species also produces a great many forms, and it varies in size as well 
as in colour and branching. An account of its distinguishing characters 
is found on p. 152. 


Isothecium Brid. 
(By I. GERNAA) 


104. Zsothecium myurum (BRID.) BRID. 


It has been found in most districts all over the country, but it is 
rather rare in Western Jutland. The habitat is tree-stems, roots, stones, 
and stone-fences, more rarely it is found on soil. The species prefers 
shady places in woods, but may also be found outside these. The species 
varies as to the form of the leaves and to its general appearence. Forms 
without the characteristic dendroid branching are not rare. 

Of the forms may be mentioned f. robustum BR. & Scr. found in 
several districts, often on stones; f. circinans BR. & Scr. found in a few 
districts; it is, however, a weak form. Material which may be referred 
to resp. f. scabridum BREIDL. and longicuspis SCHIFFN. is also present in 
the Danish collections. 

The species has very often been found with sporophytes. 


8* 
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105. Zsothecium myosuroides (BRID.) BRID. 


A rather common species found in most districts, but like the preceding 
species rare in West Jutland. Also its habitat is similar to that of 1. 
myurum, being found especially in woods and on the same substrata. 
This species varies very much, too, but several of the forms are very 
weak. Sporophytes are frequently found. 


Pleurozium Mitt. 


(By G. SKOVGAARD CHRISTENSEN) 


106. Pleurozium schreberi Mitt. 


This species is common and widespread throughout the country. It 
grows on soil in heaths, bogs, spruce-plantations, and on sand-dunes. 
Especially in plantations on poor, sandy soil it will often form large and 
very extended mats, now and then associated with Hylocomium splendens 
and Pseudoscleropodium purum. Sporophytes are not very rare, they may 
locally be very numerous. 

A vigorous form is f. crassum M. T. LGe., the habit of which resembles 
that of Pseudoscleropodium purum. It is not rare in shady plantations, 
but it has hardly been found fruiting. 


Hylocomium Br.& Sch. 


(By G. SKOVGAARD CHRISTENSEN) 


107. Hylocomium splendens (Hepw.) BR. & ScH. 


Like the preceding species this is also very common throughout the 
country, found especially on poor soils in heaths and dunes. It is deve- 
loped most vigorously in shady places in woods. Not varying very 
much. Sporophytes are found now and then. 


108. Hylocomium brevirostre (Euru.) BR. & Scn. 


This species has not been found in the western and northern part of 
Jutland. It occurs here and there in East Jutland and on the islands, 
most frequently in the central districts of Zealand. The habitat is in 
moist situations on stones in shady woods, it has more rarely been 
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collected on tree-stumps and roots. Sporophytes are very rare and have 
not been found in recent times. Only two samples from 1861 and 1865 
are available from Denmark. 


Rhytidiadelphus Warnst. 


(By G. SKOVGAARD CHRISTENSEN) 
109. Rhytidiadelphus loreus (Hepw.) WARNST. 


Rather common in most woods of the country. In Western Jutland, 
where deciduous woods are few, the species is rare. It usually grows on 
soil, stones, and tree-roots, often associated with Dicranum majus and 
Plagiothecium undulatum. Sporophytes are not rare. 


110. Rhytidiadelphus squarrosus (Hepw.) WARNST. 

Very common and widespread throughout the country. It grows on 
soil in grassy places, both in the open country and in woods (specially 
spruce-plantations). It is found in dry as well as in wet places and is 
never absent e. g. in spring-bogs. The sporophytes have been found in 
several districts in the course of time, but in proportion to the frequency 
of the gametophyte, the sporophyte may be said to be very rare. 


111. Rhytidiadelphus triquetrus (Hepw.) WARNST. 

The species is common throughout the country, growing in various 
localities such as woods, plantations, and dunes, more rarely on heaths, 
as it seems to avoid the acid soils rich in humus there. The species is 
often associated with Hylocomium splendens, Pleurozium schreberi, Pseudo- 
scleropodium purum, Eurhynchium striatum, and T huidium tamariscinum. 
Sporophytes are not common. 


Pylaisia Br.& Sch. 
(By V. B. MIKKELSEN) 


112. Pylaisia polyantha (Hepw.) BR. & ScH. 

This species is not really common, but it is widespread, being found 
in most districts. It grows on trunks and branches of broadleaf trees 
(often Fagus); also found on stumps and on stones. Most samples had 
sporophytes (the species is probably often overlooked when sterile). 
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Platygyrium Br.& Sch. 
(By V. B. MIKKELSEN) 


113. Platygyrium repens (BRID.) BR. & ScH. 
Has been collected only in the eastern part of Zealand. Even there it is 
rare as it is known from only 12 localities. It grows on the trunks of trees, 
especially of Alnus and Fraxinus. Found with sporophytes in one locality. 


Ptilium Sull. 
(By V. B. MIKKELSEN) 


114. Ptilium crista-castrensis (HEDw.) DE Nor. 


Widespread, but not common in Denmark, most frequently found in 
West Jutland and Northern Zealand. It is confined to coniferous forest 
and plantations, where it preferably grows on sandy soil and often 
associated with Pleurozium, Hylocomium, and Pseudoscleropodium. The 
pH of the soil from 17 localities showed a variation from 4 to 6.5. 
Fruits are rare. 


Ctenidium Schimp. 
(By V. B. MIKKELSEN) 


15. Ctenidium molluscum (Hepw.) Mirt. 


This species is confined to calcareous soils, and is usually found on 
moist grassy slopes or in meadows, often associated with Fissidens 
adiantoides and Campothecium lutescens. Now and then also found in 
woods. The species is most frequent in Northwest and Southeast Den- 
mark, where soils rich in lime and chalk are abundant; it seems rare 
outside these provinces. Sporophytes are very rare except on Möns 
Klint (Distr. 38). 
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Pl. L. Map showing the districts of the Topographic-Botanical Investigation of 
Denmark and the possition of the towns. Each district is marked with its number, 


Mainly Moraine Clay. Heath-plains (Late Glacial Sand). 
0 Mainly Moraine Sand and 
W 9 Fluvioglacial Sand. 


Raised Ocean-floor of Stone Age, 
also Marshland. 


Late Glacial Yoldia Clay. Sand Dunes, 
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Pl. IL. Geological sketch map of Denmark showing drift deposits. 
(VicroR MADSEN, BOVING-PETERSEN, and STOCKMARR). 
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Fig. 3. Orthocaulis floerkei (Wen. & Monr) BucuH Fig. 4. Orthocaulis kunzeanus (Hüs.) BucH 
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Fig. 8. Tritomaria guinguedentata (Hups.) 


NFig. 7. Sphenolobus minutus (CRANTZ) STEPH. 
BucH 
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Fig. 9. Tritomaria exsectiformis (BREIDL.) 
SCHIFFN. 


Fig. 11. Frullania fragilifolia TAyL. Fig. 12. Frullania dilatata (L.) Dum. 
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Fig. 13. Polytrichum juniperinum Hepw. Fig. 13a. Polytrichum juniperinum Hepw. 
(Excl. var. strictum (SM.) WALLM.) var. strictum (SM.) WALLM. 


Fig. 14. Polytrichum piliferum Hepw. Fig. 15. Polytrichum commune Hepw. 
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Fig. 18. Polyt-ichum aurantiacum FUNCK BA 
in Hoppe 


Fig. 19. Pogonatum urnigerum (Hepw.) P. B 


Fig. 22. Buxbaumia aphylla Hepw. Fig. 23. Buxbaumia viridis (Moug.) Brip. 


Fig. 31. Fissidens pusillus Wis. 
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Fig. 35. Encalypta streptocarpa Hrpw. 


Fig. 34. Encalypta rhabdocarpa ScHwAEGR. 
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Fig. 37a. Tortula ruralis (Hepw.) SCHWAEGR. Fig. 38. Tortula pulvinata (Jur.) LimeR. 
var. ruraliformis (Bescu.) C. J. 


ge 
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Fig. 41. Tortula mutica (ScnuLTz) Linps. Fig. 42. Tortula subulata Hepw. 
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Fig. 42a. Tortula subulata Hepw. 


var. angustata (Wirs.) LIMPR. 


Fig. 44. Aloina brevirostris (Hook. & GREV.) Fig. 45. Aloina ambigua (B., S. & G.) Limer. 
KINDB. 
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Fig. 47. Aloina aloides (Kocn) Kinps. 


Fig. 48. Tortella flavovirens (BrucH) Brorn. Fig. 49. Tortella inclinata (Hepw. fil.) 
LIMPR. 
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Fig. 52. Tortella fragilis (DRUMM.) LIMPR. Fig. 53. Splachnum ampullaceum Hepw. 
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Fig. 56. Tetraphis pellucida Hepw. 


Fig. 57. Aulacomnium palustre (Hepw.) 
SCHWAEGR. 
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Fig. 58. Aulacomnium androgynum (Hepw.) 


SCHWAEGR. 


Fig. 60. Meesia tristicha BR. & Sch. Fig. 61. Meesia longiseta HEDw. 
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Fig. 64. Catoscopium nigritum (Hepw.) 
BRID. 


Fig. 65. Bartramia pomiformis Hepw. 
(Excl. var. crispa (WeB. & Mor) 
Br. & ScuH.) 


Fig. 65a. Bartramia pomiformis Hepw. 
var. crispa (WEB. & Mour) Br. & SCH. 


Fig. 67. Plagiopus oederi LIMPR. Fig. 68. Zygodon conoideus (Dicks.) 
Hook. & TAYL. 
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Fig. 69a. Zygodon viridissimus (Dicks.) R. Br. 
va 


r. occidentalis (CORRENS) MALTA 


Fig. 69b. Zygodon viridissimus (Dicks.) R. Br. Fig. 70. Stroemia obtusifolia (Brip.) HAG. 
var. sti 


stirtonii SCHIMPR. 
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Fig. 71. Stroemia gymnostoma (BRUCH.) Fig. 72. Climacium dendroides (Hepw.) 
HAG. WeB. & Morr 
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Fig. 73. Hedwigia ciliata (Hepw.) Br. & Scr. Fig. 74. Cryphaea heteromalla (Hepw.) 
Morr 
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Fig. 75. Leucodon sciuroides (HEepw.) Fig. 76. Antitrichia curtipendula (Hepw.) 
SCHWAEGR. BRD. 


Fig. 77. Pterogonium gracile (Hepw.) 
B,S. & G. 


Fig. 78. Neckera pennata HeDw. 


Fig. 82. Homalia trichomanoides (Hepw.) 
Br. & ScH. 


Fig. 81. Neckera complanata (Hepw.) HÜB. 
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Fig. 83. Thamnium alopecurum (Hepw.) 
B,S. & G. 


Fig. 85. Myurella julacea (SCHWAEGR.) Fig. 86. Leskea polycarpa Hepw. 
Br. & ScH. 


Fig. 88. Heterocladium heteropterum 
(BrucH) BR. & ScH. 


Fig. 89. Anomodon longifolius.(ScHreicH.) Fig. 90. Anomodon attenuatus (Hepw.) HüB. 
HARTM. 


10 Bot. Tidsskrift, bd. 55, hft. 2 
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Fig. 91. Anomodon viticulosus (Hepw.) Fig. 92. Helodium blandowii (Wes. & MOoHr) 
Hook & TAYL. WARNST. 


Fig. 93. Thuidium tamariscinum (HEDw.) 
BS. &G. 


Fig. 94. Thuidium recognitum (Hepw.) 
LINDB. 


Fig. 97. Abietinella abietina (Hepw.) Fig. 98. Scorpidium scorpioides (Hepw.) 
C. MÜLLER LIMPR. 
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Fig. 100. Calliergon trifarium (WeB. & Mour) 
KINDB. 


Fig. 101. Calliergon stramineum (Dicks.) Fig. 102. Calliergon cordifolium (Hepw.) 


KINDB. KiNDs. 


Fig. 105. Zsothecium myosuroides (BRID.) Fig. 106. Pleurozium schreberi Mirt. 


BRD. 


146 


Br. & Scr. Br. & ScnH. 


Fig. 109. Rhytidiadelphus loreus (Hepw.) 
WARNST. 


Fig. 110. Rhytidiadelphus squarrosus 
(HEDw.) WARNST. 
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Fig. 111. Rhytidiadelphus triquetrus 
(HED w.) WARNST. 


Fig. 113. Platygyrium repens (BRID.) Fig. 114. Ptilium crista-castrensis (HEDw.) 
Br. & ScH. DE Nor. 


Fig. 115. Ctenidium molluscum (Hepw.) 
Mirt. 


Taxonomy and Variation of Polytricum commune 


By TYGE CHRISTENSEN 


The difference between the forms of Polytricum commune with 
rather short leaves, densely crrowded and adpressed when dry, and those 
with large distant spreading leaves, is very great, much greater than e. g. 
between the var. juniperinum and the var. strictum of P. juniperinum, and 
quite naturally has made some authors consider these forms as re- 
presenting different species. However, they seem to merge more or 
less into one another, and most recent bryologists therefore unite them 
as varieties under a common specific name. 

An attempt has been made to sort the Danish material on a statis- 
tical basis. Only gametophytic characters have been considered, as these 
can be checked on the whole of the material. Some characters proved 
difficult to express in figures. Others were rejected because their variation 
showed little or no correlation with the variation of other characters 
examined, thus the number of leaf lamellae, which is often used as a 
varietal character. In the end two characters, both observable on lamellae 
scraped off the leaves, were chosen as particularly suitable, viz. the height 
of the lamellae, and the height of the papillae on their edge. These 
characters show a relatively good mutual correlation in the way that 
plants with very high lamellae have low papillae, and plants with very 
low lamellae have high papillae. 

The variation of these two characters is illustrated by the diagram 
below. All specimens of smaller plants are included, these forms being 
relatively rare in the material. The larger plants, which invariably 
show the combination of low lamellae with high papillae, have been 
inspected in little more than half of the material, simply in order to 
save time. So the diagram does not show the correct proportion between 
the frequency of the various types. Still the segregation of these types is 
not affected by this. What is more critical from a statistical point of view 
— as it may theoretically induce a segregation which is not there—is that 
the variation along the vertical axis is not a numerical one, and therefore 
cannot be expected to show a single peak even in a material that is 
genetically homogeneous, and, secondly, that several specimens of the 
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Papillae on lamellat edge: 


vecy high all over 


vecy high 
in some places 


pronounced all over 


Little pronounced 
in some places 


little pronounced all over 
missing in some places 


missing all over 


4 5 6 7 8 9 {e) 1 2 


teight of lamellae; maximum number of continuous cell vows, 


single deviations being disvegarcded 


Variation of leaf lamellae in Polytrichum commune. The diameter of each circle 
indicates the number of specimens that show the combination of characters in 
question. For the white M see text p. 152. 


small and particularly interesting forms were collected by various finders 
in the same few areas. The latter means that the number of samples, 
small in itself, represents a still smaller number of localities. Further- 
more, it should be remembered that each count has been made on a 
single leaf with no regard to variation from one leaf to another. Actually, 
a very considerable variation in height of lamellae has been observed in a 
single case, combined with a corresponding variation in the outward 
appearance of the leaves. But the discontinuity of variation in a large 
number of random samples still supports the assumption that the mate- 
rial is heterogeneous. 


Provided the material allows any systematic conclusions, three groups 
seem to come out, one comprising the varieties commune and uliginosum 
HÜB., one the var. perigoniale (Mrcu.) B, S. & G. as delimited by some 
authors, and one the var. humile Sw. 


None of these varieties is very well defined. The var. humile is typified 
by a reference to Pl. 54 Fig. 2 in DILLENIUS (1741). Dr. E. F. WARBURG 
of the University of Oxford, has kindly inspected the specimens in the 
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Dillenian herbarium, and states that the material comprises typical 
P. juniperinum and a few stems which appear to be the closely allied 
P. alpestre Horre, but no plant with serrate leaves as pictured by DiLrr- 
NIUS. However, SwWARTZ (1829) expressly defines his variety by the 
figures, no matter what is to be found in the herbarium, so the var. 
humile is defined as a plant resembling P. juniperinum in its habit and 
type of sporangium, but with serrate leaves, all as pictured by DILLENIUS, 
growing, according to SWARTZ, in drier places than the ordinary com- 
mune, and occurring in the region of this author. As most very small 
plants concentrate on the variation centre on the right in the diagram, 
there is a great probability that var. humile, as studied by SwARTZ, 
belongs here, too. 

SwARTZ further writes that P. perigoniale Mica. is intermediate 
between this form and typical P. commune. 


For MICHAUX’s species a type specimen probably exists. The author 
is obliged to Dr. M. J. LEANDRI, the Muséum National d'Histoire 
Naturelle in Paris, for locating this type in the MICHAUX herbarium, 
and for information about the Polytrichum specimens of this herbarium. 
From Dr. LEANDRr's letter it appears that the seven specific names 
attributed by MICHAUX (1803) to his North American finds do not agree 
with those written on the labels of the seven specimens in his herbarium, 
except for P. ambiguum. In some other cases, however, there is relatively 
good support for an identification. Thus one is labelled ““Polytrichum 
commune majus, Basse Caroline”, the word “majus’”’ having been added 
afterwards. In view of the fact that P. commune is not mentioned in 
MicHaux’s list, there is a considerable probability that the specimen in 
question is that listed as P. perigoniale. Initially MrcHAUx must have 
referred his find to P. commune L. As it is relatively small for a P. commune, 
he has compared it with the description of “B. Polytrichum commune, 
minus’ WeIs (1770), but found still less similarity with this than with the 
ordinary type called “Pol ytrichum commune, a maius” by the same author. 
After noting this on the label he has found the perichetium peculiar. 
He has found the same kind of perichetium in European plants, and in 
his paper has then introduced a new specific name for this plant, “affine 
P. communi majori’’, adding briefly “etiam in Europa’, and describing 
the sporangia from European material, as those of the American specimen 
are too young. 

The author has been trusted with a stem from this collection, and has 
been allowed to sacrifice a couple of leaves for a microscopical examina- 
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tion of the lamellae. The gametophyte in question is 11 cm high. The 
upper 2 cm of the stem are densely covered with well-developed erect 
leaves. For the rest, leaves are very distant and inconspicuous, or quite 
absent. The perichetium is not so well preserved as to form the basis of 
a detailed description, but in any case its character does not prevent 
the assumption of this specimen as the type. of P. perigoniale. The 
position of the plant in the author’s diagram, as found by microscopical 
examination of the leaf lamellae, is marked in the figure with an M, 
showing good coincidence with the corresponding variation centre for 
the Danish material. 


The variation of the two characters used for the diagram is rather 
well correlated with the variation in size, though this correlation is less 
easily demonstrated because the height also depends very much on age 
and environmental conditions. 


Altogether, a tripartition on the varietal level seems well justified in 
principle. But the groups overlap, and some specimens fall far from the 
variation centres. So the author has not ventured to distribute the entire 
material on these groups, as would be necessary for a separate mapping 
of the varieties. 


The Distinguishing Characters of Calliergon giganteum 
By H. C. Boje 


Whereas C. stramineum is easy to separate from the other two common 
species, it is sometimes very difficult to distinguish C. cordifolium from 
C. giganteum. Typical forms are easy to recognise on the characteristics 
emphasized in the key: the vaulted and well-defined auricles of C. gigan- 
teum and the gradual change from the not well-defined auricles to the 
other cells of C. cordifolium. 


At the same time it may vary so much that sometimes it is a question 
if the transition may be characterized as abrupt or gradual, and then 
one must seek for other characteristics from which the following may 
be stressed: In C. giganteum the stem leaves are generally much wider 
in proportion to their length than the stem leaves of C. cordifolium. In 
C. cordifolium the stem leaves nearly always are more contracted towards 
the base, (they are more heart-shaped), and the insertion is usually 
more oblong and narrower than in the case of C. giganteum. (The leaves 
are more amplexicaul). 
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Calliergon giganteum: a. stem-leaf, b. branch-leaves. C. cordifolium: 
c. stem-leaf, d—e. branch-leaves. X 00. 


The Danish bryologist TH. JENSEN has written that one ought to look 
at the branch leaves as well as at the stem leaves, because they resemble 
each other in C. cordifolium, whereas in C. giganteum the branch leaves 
are considerably narrower in proportion to their length. 

This is partly right. As a rule the branch leaves of C. cordifolium 
resemble the stem leaves in form, and on the sturdiest of the branches 
they may even—as shown in the drawing—be larger, but on slenderer 
branches long narrow leaves may be found also in this species, but here 
the same will be found as in the case of the stem leaves; they are more 
contracted towards the base and more amplexicaul as is the case of the 
branch leaves on C. giganteum. 

In C. giganteum the branch leaves are nearly always very narrow and 
now and then convoluted. Moreover, it is characteristic of them that in 
the very well-defined auricles, only one or two long narrow and hyaline 
cells in each row are often found, and that the auricles extend to the 
nerve, whereas in the stem leaves usually 2-4 rows of darker cells are 
found between the hyaline auricles and the nerve. In C. cordifolium the 
cell-walls in the lamina usually are nearly linear, whereas in C. giganteum 
they are more linear-flexuose. (The cells are more vermicular). Finally 
it may be emphasized that at the tips of the stem leaves of C. giganteum 
the cells sometimes are protruding. (The leaves are crenulated at the tips). 
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